Anabolic effect of parathyroid hormone is not modified by supplementation with insulinlike growth factor I (IGF-I) or growth hormone in aged female rats fed an energy-restricted or ad libitum diet.
PTH increases bone mass by stimulating bone formation in vivo, and IGF-I partially mediates the stimulatory effect of PTH on collagen synthesis in vitro. The objectives of this study were to determine if the anabolic effect of PTH in aged rats was diminished by an energy-restricted (ER) diet in which IGF-I levels have been shown to be decreased, and if GH or IGF-I modified the bone response to PTH. Two strains of aged female rats, 18-24 months, fed either ad libitum (AL) or 60% ER diets since weaning, were treated subcutaneously (SC) with 8 micrograms/100 g body weight hPTH 1-34 alone or in combination with GH given SC as 0.1 mg/100 g body weight twice daily for 24 or 32 days. Additional ER-fed rats were supplemented SC with 60 micrograms/100 g body weight rhIGF-I twice daily and treated with PTH and/or GH for 12 days. Histomorphometric indices of bone volume (BV/TV), mineral apposition rate (MAR) and bone formation rate (BFR/BS) in lumbar vertebrae and bone mineral content (BMC) of tibia increased in all PTH-treated rats. BV significantly increased after 32 (p < 0.01) or 24 (p < 0.05) days, but not 12 days (NS). Significant increases in mineralizing surfaces (MS/BS) and MAR resulted in 2.9-3.6-fold increases in BFR associated with PTH treatment alone or with GH (p < 0.01). These increases occurred regardless of an ER diet, and were not modified by IGF-I or GH. Although ER rats weighed less, femur length was not affected and serum chemistry values were within the physiologic range for rats. In summary, PTH increased bone mass by stimulating bone formation in aged rats irrespective of diet, and supplementation with GH or IGF-I did not modify the response of bone to PTH.